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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method and device for 
detecting the polishing end point of 
a semiconductor wafer by which the 
polishing end can be accurately 
detected by regarding the removal of 
a barrier film on an insulating film 
as the polishing end point. 

SOLUTION: Detection light of a 
specified wavelength generated by a 
light source 1 1 1 is applied to an 
arbitrary position of a semiconductor 
wafer 1 by a specified system, and 
the distribution of progress of 
polishing on the surface of the wafer 
1 is measured by using at least one 
measuring system which gathers a 
light beam of reflected light 
regularly reflected in the position of 
irradiation to a photoreceptor 114. 
The polishing end point is properly 
changed according to the polishing 
distribution on the surface of the 
semiconductor wafer 1 for obtaining 
an optimum polishing resuU. For 
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an Optimum polishing result. For 
example, a polishing end point in an 
arbitrary position on the wafer 
polishing surface is detected (by an 
end point device 151) for finishing 
polishing, or the polishing is 
finished in a polishing end point 
where the polishing is the latest. 
Also, the device transfers 
information on the wafer polishing 
distribution to a CMP device 900 
with the intention of reducing 
nonuniformity of polishing. 
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(2) Rlt3tfi;5WLttK. 

(3) S:St7tfi*^'±#LTtK. 

( 4 ) m^its^itm^^ < ^ 0 ■& . 
[0032] ( 1 ) <,zii\'thmmwsi<r))m&i-^^ tc^ 

^x'^itiv^') 2fmkxst.'zcnmz'^\:. 

itX'hh. (2) {cfc(t.g.RW3tfi(STii, W^Wc 

1 0''N''jrM*^'^<^i>otc#d^^'fl:T\ ^aK2 0 1 

(OKWsmi. O^N'U TK2 0 2 iOTlKcO^^^^iO 
V ^ X V nM±Tv < 'J 2 0 2 (D^m^y &>sb h m-^ifi')'- 

ti:<ti')X<h:Ltti^h^th. 

[00 3 3] (3) tCfc(t5KSt5tfi£0±#{S>'N''jrK 

2 0 2*>li<^:0, ^<'jrK2 0 2iOiaSK20 3* 
I. o(i:^l^^Etl^^•:5'->*^'B«?i^t I- ^l) x>'M 
t'tcfc «t I. UtiTlli*) S WSii ^9 - y ^^<7)^* t 
^^7t'v N' 'J riK 2 0 2 J: 0 SSt^iOSv 

(4) \.ziii,'thKWi^mi'S.th<r)\±. A'urK2 0 
2*<l^*$^lTi2^g?^0?8{:J>i.^S12 0 l£7)SSt 

tJ6S^2 0 3 ^^tfTHKO^StlcJ: 0 Rff 

4^iSK2 0 l*i^3fctl 1 2i:m:th<7){.Z-\~'rtts:m 
A$r«H$LTv^l.^, *>o^»)S2 0 3cO)I$*JSi7l> 



T' , mm^mz ^ (t i. ffligcoiitf t li^^ i. s-ftii i ^ 

\i^^'f-'?A 1 2$:^«-ri>. ¥i^T-:$'4 1 loM 
e^D^cD^5«SmSr^iT'# T t . x/N^@:^rf6]Sf 
Ifffl^S. y^Xcr)WiXi,zX*)'^i^T-9 

4 1 2liy^X^:J)-*5g5^^>:4^j|{-^l^T-:5'4 1 2^ 

itmz^mi'cfh-mt-hh. ^z.x\ m%n^^A i 

'^3mi:izm'>fzW3Si(r>^-9<n'^i^i^m ^sajL. 
m^T-iS'A lAtLxmiTt^. 

[0035] 115 (b) iz^t^^yyli. m^y'-^'A 

iA(r>^itco-mx-^h. ¥^mm^<7yw.i^im^<r)T 
-^'(om'hzMm^m^^xi.x^^L. mi&cor-^cr,^ 
i^mtm^m^i:i,zmr>fz^mi5iizmim^<7)T- 
^'cr)¥i^m^^^m^x{,x\,\ 115 (a) (cfctti.^ 

i^T-9cr,mtt. 05 (b) iZiHf t- 9 
{b<7)/77li^^l4$r-gc$-ti:TJ>0, 05 (a) , 0 

5 {h)miT<^yyy?:itmi-6t. m^'r-i^cry^it 

(r)ifyyi,zi}\,^xm^S.^^t<^/^ x^^tmi:^ix 

X\^h(r>ifi'jft^h. ::(r)mT-9AlA^i^tl,zLX 

m.^m^A 1 5 LTi9feA^'*»T Ltzzt ^mmmw. 

[0036] ?lKgP4 1 6{cJ;Sgf^**ji[Ofi|S 
I., i-f, 05 (a) {Cjn-r^l^T-^4 1 2<7)^^bO 

n^X'hh^m-9 A 1 2co±#s-i*tb-ri.^i^T- 
*^f-^'4 1 2A^'±#t€.. i«#A<m*>f.EtclE-fl.:: 

i:S-«jm-ri.?ttf>(c, ill'7-'-:?4 14*<iE<50ffl«»S*> 

^fij^^i. (^f-'/rs 10 1). fztzL. mmit^y 
^xizxh mm^f> h \ 1^ T - ^ *5 0 jg^ 

L^t^^^i6, mi}.zmf-'9t'^'^f)-ho-km.i.tzt-)i. 

A^S3fflJ: •)::'j#t^*»S*>^fJirrs (Xx-zTS 1 0 
2) . 5|{C, Hffl$:R)fS[l]Si««ELT^St/i*^*»$-*'J 
g (Xr-vTS 1 03) 0f^[5]a$:!Si:''^J^tcl3 
i;?.r-!'r£OJ!!is$:^T-ri). 1 -/TtCfcJt 
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S^ft/l.--7"r[l]-:>To|,:K.^£7)^, x=r-,-r\ 0 IT- 
|5]B#(: (i^ T- r 5112 L . <i * t- :? tf^^.X'hi\. 

{00 37] (X{C^2XT yr<7)!Jiaic:fjv^T(i, 

rS2 04T'iai^T-:?$:^x-y^'L, ft:^t'J>ix(f, 
rS2 0 5T' rM^7^-^'<il^x-:5'&^*FlSe 

0. -?-LT. Xf-'yrS2 0 6T-, Xr v'7S205X' 

207 ) . 

[0 0 38] cici-c'. m^'f-:!'m±izm^f§mimt 

cr)±m^±^^^m'^i,z{i. m 'f—?<r>^iutm.x'h 

x\ ^mti:m\L^zn^^Lfzmm.t^hzttiK't. mm 
1 1 2<r>&A 1 Knit^m^'^im'-z^'^wmuz^ 

^Lzn^X'^h. 
[00 39] (l^2£7)||igm) ia7li*l&BJlCfc(tS 

^-Cc7)|iB!cS^$raif L . m ^ZmtW. 1 £7)^^ ( 0 

1 ^z^^-m^ x'^iwn i ^t)-!^ t firr 

^ A |S]-SCT BSJt S ix^ II 2 A<#in $ ilT 

[004 0] m2iOSI^^{i, lllcoa!l^T'J)S<^ 
Tfel 1 2tj8^^A>mO. (BI-gAo|i]-B3Jt{JgAtl 

T[5l-raWftST'SSJti-|.«lSE7t 1 2 2 1 . « 1 2 1 
t^hmm^ixtzm^ 1 2 2 A^-^ xVM ±T-iE^ 

1 2 3 C07t?4±{C?) 0 m± 1 2 3 LT 
(7)S3t3tfi$:a3«-ri>§3t^^^ 1 2 4 fc , 1 2 3 
A^jtSi^ 1 2 4 L . git^R^ 1 2 4 

Jg«!$ixRSt3tfi$rR«7t»fi^ 1 2 6 t LTaj:>3-ri. 
S^t^^ryri 2 5t'ffl«$n. -E-osJtJttfi^ i 

2 6 li*?^<^tliSS 1 5 2 A S . ,-,r. •■ 



[004 1 ] mi<7)i3^};|^2<7)i3^<7)S:l*3:i 
h<rnmmf^^MikX'<r>^¥:n<r>^m<n^{t<r>^^^z 

t:B3jt-ri) fzihiz^mmzu—f^Esx'^ ^^tii^T- 

±>^i.\ t/c, mi<r>m^^.t^2<r)m^.xi^M{im 
im-mmiz-thm^ii. m-<r>m*:t^^T^fzi6X' 

[ 0 0 4 2 ] *?,^r1^aiJIE 1 5 2«S, USt^^-iot: 
¥l^T-:5'4 1 2t^i^'f—9A 2 2<r)^iX^'ixt,zriV 
'J XjU a tc J: Sl5fig**.^,^ai*:^TV \ m^^z^^T- 
9 A 1 2t¥fe)T-:5'4 2 2cOII5:S:aiLT, H^i-r- 
^' 4 0 2 1 LXtmL^-f)thm'r}%^^A 0 1 i: , H 
^T—9A 0 2 $: A:>3 L , m^.cO^l^Will' ^K* L 
TI|cO*S|i T-^' 4 0 4 t L-CE1SLai:^]^&ll«0iSI' 
S:aig?4 0 3 1 , ^<7)ii# 7-'-^' 4 0 4 coB^^SSbA^'b 

gfg*?.^;.$:^aiL-c*?*«iaifi^4 05 1 Lx\^^th 

m%W>A0 6X'm^^iXh. ^^r-Sim%\^^A 
1 3m^%^^A 0 1 tCiiJilLTA:>7tl.C:i:T\ jg^C 
§54 1 6, 4 2 6i:jlS[g54 0 6ti. M?i)i!lf^t Kii 

[0043] mi \,z5vi-r^2n%mmm.i.zi6\>.xmmn 
^t^sh'^ x^^\mi i<z^s-rm 1 (T^mm^ t nmx-h 

]lt3t 1 2 2 fi, xVM ±<7)Kj^{igAT-m 1 
tfc(tl.fil^l 1 2 i:(5]-g•C'raJ^$i^, BSJtaiA 
T'IRSt$ 1 2 3 c7)^mi}^^mT 12AC0 
.^^mzim±XXhioi,z-thrzibi,z, ^mi^i^-^ 

^?S^7tt--A^mSgO?^:5r t'<7)-7>t. ^' T'S ^ d i: t' 
S^tig^l 2 4<7)S3t®iO'h$i-^©r^S}:-fl.. 3tji 
{im 1 cr,mWBBX-^'<rzi o (w-flaW=2rU-¥^fflt^ 

[0 044] imi 2 iiojSfttcML.tmi2t;^-r^ 
SKi;fciti.^s«ossiciCfcig 1 (nmsjhx'hhit 

^SK 2 0 1 *5^coJ®^. II 1 <n%mmx'^^ LfzX 0 

jS^A^e 0 0 nmIiLh<^^S3iyci::»:3t^*Ji9 0% 
$-i68;t.l>*<, 55 0nmmtzb6b%m\.Zts:hZt 
lllc7)i3^<^«:R$:6 5 0 nmfcL, 

S2£osi^j^c7)!^j:g5- 5 0 0 nmt-thmiizmiR-rh. 
±m2 0 1 i)m<^n'Scr)m^i,mmiz&^i:m^tti 

[0045] dClT'Ji, 20i7)S^l,jS:ft<7)3tj!l?:fflV-> 
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•5.. &^t^mhzt\.zi:'ommz^mm'^mh 
[0046] mw^^<r>^3.fMmM\i, w&^-^9-y 

^ig®2 0 l2:SigKi:L-C, '!7xV^^ffi^;^Jg^2 0 
1 L ^ I- ^ < V AtfOj, I, ^^.^^o^ffiASW 

^^SJ^i: LT^N''Jr^2 0 2t*6^^2 0 3t'C0^ 

[0047] M:Wmz\i. ^JSM2 0 1 X'(r>^Vs}^-9 
4 1 2S:^c{iTi^T-^4 2 2cOJ: L 
T, fli!:^tCj)&fg$?:«l:-C^mM2 0 IT-iO^i^T- 

\i±mm2 0 1 *«Ktc^£$iX/cttB*»'b9fi^$r^4S-r 
§7^40, S2it^:l.^il^2 0 l-C'c7)¥l^7-'-^'$ril^ 



•Clllc7)ig^«;fe(t^^«K^'c7)¥fe)v-'-5'4 1 2r 

^^4 1 2i;^ft)T-^'4 2 2*•52^i■rl>. Z<rm. ii^ 
tk. Bir^^^¥i^T-^4 1 2i:¥fe)T^-^'4 2 2$rK 
Ill coSJ$5M5fefi. ll2coaipRW3tfii: L-C«1?L 

[00483 ^:ix\ m^m^^m.^m%-th^., [5]b§ 

tell 1 J:l>'S2^7)t|^^c7)l— th:*]*-^ 

^.Il2c7)ii^;^*><;,t#/?>ixl. L'— Jti:>]*-^'<i<:Sil 

Lx. ^^ifzmi<7)mf$K^±&tm2cr)mmm^ 
miixr/mi(o^ii!,:hmtm2(r)mmtii:fjmmtii 
L. aTcoMzx^mmm.niEi,zxm]Ei^mi:niii 



=w, 1 com^ih:nm/m i £7)SJg!U:>m- ( i ) 
m2<7)m^jf>i^(7)nE.ism 

/ (IIZ<7)SSSKSt3tSx (||ZcoSJ«iaJ:>jfi/^2<7)SJ«tti:^(i) ) - (2 



) 

[0049] ii9ic^f3oco/77ji, ^2<r>mmm 

mi,ziHf:^itm6^Kcyyyx\ ^«^^*f**^f><7)gfg 
09 (a) Ji« ?9fe+{:fc»tS¥fe;T-^'4 1 2 

j.3pjt,^_^4 2 2<r)m^s^^t<n-^^mt-/yyx'$) 

0, 09 (b) ii, :^S^2 0 ISrSfgL-Ci-^Sfi+iO 
^ifc|7^-^4 l2t^mT-9A22^~-^hi.o<.Z 

WLLfz. mmkco^^f-^A i2tmmk<r>^^'r 
-9 A22\,zmh^mc^t<r>-^^:m.-ty77X'h 

0, 09 ( c ) (i, if®4'tfc(t.|.1iiEf^¥i^T-^' 
4 1 2tffljEmc^¥l^-T-^4 2 2Cfcttl)ll<^M#T 

[00 5 0] :i::T't,mill]^ffiiPI«{c, iBif^SJ 
^h^2<r>m^ih^ti^fi^zmm^titzr)v:i^) XI. 

^m%UA 1 6,4 2 6T'llfft St^^S^, ^ 1 OUSS^ 
.^i:[5]«, SlcOffl^HWLT, ^l^ffl»aig?4 1 1 
li, '>iMi(HH£<;)R|t:Jtfi5r¥i*;LT¥felT-^'fii^l'^ 



2i:L-cfi[aiLEii-rs, nmf,zm2(r)m'^MznLx 

^l^(i»aiSP4 2 lCT¥fe)T-^4 2 2^»aiL 

l£7)^Sg»StPim::llliOSi^^(i*tLT, iSl^ftttl 
S4 1 3(CJ:>9¥fe;r-^4 1 2 SrA:>] LT^*^6*Hi|; 
^^aJL. m^r—? A I AtLX\li.-hth . W.2<7^m 
^lhmm^zm%\i^W>A 2 3CJ; 0¥fe)T-:5'4 2 2 
^X-hLXmT-9 A2AbLX\i!,-hth. 

[005 1 ] LT'<#^>n;t1«§T-:?4 14i:*ii^ 
-f-:J'4 2 4 ^tl^MzmnUA 16,42 eX'TlVzf 

*I^^O^t^lS•^f 09(a) i:09 ( b ) ff)yy 

7 J: 0, mm<^mi<.z{^'>x\:xf^zmm-h ( i ) ~ 

( 3 ) (r>i^Wm^j:^\tti^ht^h . 

( 1 ) mmw^',z{t\tmi±%t£^iu^m.th, 

(2) m^t^^Tl.X\^<. 

feir-:J'4 1 2<r>^\\Lmt'V-^^-9 A 2 2<Tm\Mif' 



(10) t#^2002-9030 (P2002-9030S 



( 3 ) m 1 cnm^^izamw-i^^-^ 

4 1 2k^2<7)m^lZ}Hih¥i^T-'^4 2 2cr)m. 

[00 52] ( 1 ) l,ziHihm^Wm(r)itm)±^ =5rS 
itit - X >- M i: '-K 'J ••/ + 2 t' S T<7)mz^ t h 

(2) {cii(tl.RW3tfiiO<5T<i, i5flgiiWcJ:0^<'J 
71K 2 0 2 *^li< ^^OlCff a S^kt-, WSit^TlCff V ^ 

x/ns±tv<'j rs2 0 2 *>ii< ^ 0 . /'N'j rK 2 0 

2<7)Tl*^I»ai-ri.::i:tcJ: ')^<';rK2 0 20As^«. 
[0053] ( b ) 'Z\iik^(r)iW£hZ.r><r) 

*%:fttzJ: OP'2rl.7^>:*^twSC 0 , ^SK2 0 1 X'ff^m. 
ij 2 0 20i&i6Sf J^*J^-^< 0 , ''OJ 2 0 

(3) \,zr>\,^x^i, ^ii^-ix(r)^mzii\ihm^m\if^ 

|jr^2 0 2<7)^>t)hm^i}^'yts:<tc^Tmm^^zm^ 

[0054] ±W,m2 0 1 5rl^SLfc4^IEt'iill9 b*> 
c^^i^'r-9 4 1 2c^S-A^¥l^T-:5'4 2 2 i 0SS+3t 

K2 0 2-C'<7)'?-il-f^liOjS:^tzfc{t^RW*i7)3gi.^cJ: 
'^•»ithtzibX'hh. CiO^^m. O^Ot^SE^Jft 
fifc, ^N'jr^2 0 2{ifi<^oT3t$rSjSL<!Ss^, Tl 
mm^X^±^<tch. 111 co^fej-f-:? 

4 1 2 fcm2<7)¥fc)r-:5'4 2 2 c7)iat'll*<C;*>'-:> T O 

mmm^Ax-mi^m^^ztc'o , ^cotmmiinm 
m 1 L/C i 0 'J rK^*t*(7)T)i 

tSjScoSlt^t'S^-ri. Zt*'(>. ^tl^tlcom^X-CT) 
mi^M':>t'0^^f-9i}<^^-tlfziifiX'h*). Z<7) 
1 cr>m^ t%2 (OjiS^ fc (t 5 ¥*;t - <rm. 

t^-%iitihtztbx'hh, ^-ox, mmi^ss^immth 

fzibizli, gfgf?i'tC[6HtTmm^ft)T-:?4 1 2t 
^2<r)^^T—9 A22b(r)i&f^<r>m^Juti^'>X\^ 

[00 5 5] m8im\^xf^2<rmmm'-zii\thi^^. 
m!,^m.\5 2\.z-)\.^xmmh. m\<nmmm^m 

mz, ^KDM^Mzmth'^i^f—!' A 1 2iiXl/^ 

2(nm'^f.zmi,^n'f-9A2 2^'s.^th. 



94 1 2{cSJi3tSait'*rt/cSliOM^.^'^O^I 
^^■i:fktXmS.tk<r>m\<r>^mT-9rn^l, |5]« 

-^'i:S2£7)^fe)r-:?<7)m$:**^TII^x-^'4 0 2 

[0056] ^f^94 0 2{i. 

?:+wz^mt-fi>-^'m^hh. ^zx\ nofa^g* 

gP4 0 3{cj: O^T-^'4 0 2c7)3*>SS^.itcOfi<r^ 

tat. m(r)m^T-9 4 0 4ttii^-th. zoix'i%(^ 
tit:^com^'f-9 4 0 4<7)^m^iti,m9 ( c ) iz^. 

[0057] m^^^Mm%34 0 6 i- i 0 . ^jom^i- 
'f-9if±^ < ^«r-:./c^^^m'-^t^o/c*<:^^^iit- 
& . mmt^^itm^T-9ti^-^^zt{:'^tz^AX'hhz 

tt^h. ^c0ilfi#T-:?A^'0jS^C=Sr^/i^*5r1Sdi-r 
t IX. l|i0j«#T-^'4 0 4cOl&«fflA<ji^uLTm^ 

mm:xm!SM^m^m^<niM.x'h'^tzm^. hh^^\± 
^<7)mh'f-9(ryiimmmi'm.\:)±^ztc'>xi)-c,<7^m 
nx:n^^m:xmm^mm:x\>^(nmi.zti: fzi%^. 
i fzii . ^<7)iis§ T- 4 0 4 tm.^M&mmamz^j: 

[0058] <J:{Clll 0$-fflV^-C?lEi?4 0 6(Ci:l)r 
;l-zf>JXA (lilTT/Wrf'JXAbt-r^S) coH^rtot^ 
X . HcOHSI' x-:? 4 0 4 m*4a|SIBMWl*Itb=5r&S] 

■thm^?:mbixmBn-ti. MMmoeii. nua- 
'jXAb*ff(7)mixx>yr(ci3v^T, 11(7)11 i^coiew 

fmmi?mi!a tx\>^i *^*>$r ^ x y ^7 -ti. < xr r 

S104) . C>IT-liiDLTV^S;i:$:illSUw'^, 3^ 

••/rsi0 5) . 

[00 59] »:{cr/U:^'JXAbfiO||2XT-!'rtC^ 

0 . -imfi^iz^<^j:'>-rzmz^fpmi-^iz^£i>^^: 
mttitifzib. mcr,m^T-9i3m^(^mmaTi}^i}^ 

5r«-ri. (Xf-"/rS206) . ZZX'^com-^T- 
9404^}^0ii^X'S)m^M^mmi.zX':>fzi}'!iot' 

&m<fzMz. ^<r>^n-i:mnLxwi^m?mx.fzf)^ 

S*»$r¥dBr L ( Xt^ -y rs 2 0 6 ) , 1SSll]$?^.*fl^ 
m^ZK-otz^AX-mSl^^miiibth {XT yrS2 0 

7) . zzx\ ^m^m<r>^^:mm^mmi:- 
^izthtzi^. m.^M^mmimi(rm^Kstmizm 
^<f)mifktxniiiixii< . 
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[0060} (II 3 (7)mtmm. ) m s (Tyrnmmx-u , 
'jxA (arrii'Zf'jxi.c ) ^ikwzm^-th.^.tzii 

mmrmi .011 (c^m^^assi 5 3c7)(^g? 

[006 1] m'r-^A 1 4Ji, T/Ud-'JXZ.a SrH 

4 1 7lcM?"]tCA:t3$it. SSgB4 1 lXU^%m.-tP 
S^l:L^<^ro/iCi:, OS Oil^T-^'4 14*<0jS 

m^zt£'>tzzt^mLLxt^^,m,m^4 1 5$ra:»3-r 

I,. >I^0fc46r/^3''JXAa^||^T1■■S.^img?4 1 6i: 
r/u-3'ij7:Ac^ll?T-r^?lg:g54 1 7 iiM?'ltci&f^^ 

t i^%\.zmiX'%hi)\ «&<7)r/Urf >J Xi. 

\ ^xmmt^^.^^^th ; i: t^X'% h . 

[0062][112 (a){i. 9fg*(Cfc(t.5.¥lS)7-'- 
:5'4 1 2c7)B#^^^^tcO-fl^Jt^-r^57T'J>0. 012 

( b ) liSf)g4'(Cfc(tl.(l^T-^4 1 A<^^^it<r) 

-^\^m-yyyx'hh. w.KommBmx'^^Ltzrji' 

3' 'J X A a t- 1 m 2 <7)mmBm.X'^ UzTlUd->JXAb 
l,z}i\.^XLmmn.^.comiii^'nt''j:^^-mX'$)h. MtR 

202 (omm, Tm<7)Kiti^(7)^-it^^^<'j rmw^T 

KOffijtlc i o t «-iS:Rtigm(;^: o ^tit^t'S) I. . 
[00 6 3] 01 2<7)±co^^y7t'i^m^c7)mmzt^^ 

x¥i^T-^mmmzaTi,z^i\mti> ( 1 ) ~ ( 4 ) 

<7)ioi,z^it-thztm^^h 

( 1 ) mmmz{iitm}:k^^j:m^^m<^-ri>. 

(2) SS^7ttAWLt^K. 

<. 

(4 ) m^i'^^^-th. 

[0064] ( 1 ) i,zmh^mmtmcr)itm}±^^j:^ 

-fkJi, "^xMi t;Ki; ■yx-v2*^HiiftOSf<7)S(i^t 

^bt'*)!.. (2) iJltSOt^ttfiTli. gfgjifftci 
0 'J 2 0 2 *5|?< 0(lf# ^ ^^tX\ 2 

0 1 <r)^mx 0 A' ij 2 0 2 <7)T)ioRit^^^^ 

C0^ftmt-^ti>'<'Jr^2 0 2ORIt*c0:ftrA<ffi<. Sf© 

mmz»\'^^ X NEiTv N' 'J r s sij-^*>'^j<-^ < 
2<r)Kitimt^smoi(^Rmmi:itnLx. 

2 0 1 0:^*<-f -5 1 |i V f, T'J) !> . 

[00651 ( 3 ) i,zmhRm^<^^it^t^'\^^ < 



t'&ioli, 'y x'\mmmzii\.^x ><'jrm2 0 2A^y 

t-<^rO, TlWjfe»K2 0 3c0A*^l,l'J-&;<)>'^<t'o 
X ^ fzfzibX'. 'J 2 0 2 (3 i <t'h 
tzibX-hh. (4 ) (cJs(t^Ot7tS^5^«i, '^x-'N 
g}g®(-fcoT>'<'JTK2 0 2A»'^4 $il.Tli7)5lt¥ 
X-'^'^ti.tz^X'hh. Wi^X. ^it^f)^-&±WUz 
m. 0jSf?t'-©l=Sr.i.#i5*^'9fS**.^.t'S)>). Zcr>£ 

[0066] HI 3rm^^XiUnSi4 1 TT'Uff 

$^ll.T/P:J''J XA c cOUjf^tCOV ^TUtH^-r ^ . T/l-n' 
ij XA c mncT)^ 1 X T -y rtCij t ^T , S'J\^.2:filth 

■f. ♦fi^T-:?Ofi/)Nfflf-x-y:7 (X-f-yrS 1 06) 

(cio. m'mx'$)ini^(7)mtmm^ikA^hmmz 

fIBf (Xx-yT-S 10 7) $:'<T^ . C >! m ^HSOijf 
LTg'hfflA>'1^ai$ii^v^iS^«S, g'hdliOl-jl 
iA^SA^Aff-x-y^'^nS (XT- yrS108) . 
X'Q\:J±X'hfl\.iriVrS^)X2^c[zXhmL7:^±-th 

i}\ %(mx-hfnim2x^-vr<nw^'\mts, 
[0067] zix\,i. mitM.timmmmz\^^^>h^< 

KchtK ^<''J7m2 0 2f}m<Kchl.zW.'}X^<Dmtt^ 
m^tHz^j: hZt i^^-flfzibX', -m^iWW. L*> 

<nnmi%^L. m.^&)t{:y^Xts:ii<r>B^\,zi.mM 

mi±ffitz>f>?f\^^mmLxm^mm\i!,^ix^j:^^z 
'ttnimf-9ti^n<r>±t^j:mi}'ho'£.miz^-iz 0 

tLX\^hZ.t^m;,-thtz!sbX'hh, ZZX\ g/M 
i^Ol^ltX'h^tMoZtii, K^^t^miX\^i>Z 

t ^MM-t^fzibm 1 commmi,z^sUzKMii±ii^m 
th^'<^'-y(r)m'^f}-(^p!bt':>fz'^mit<h*) . r}Vd 

r;U:J'JXAcga'5:<?±-ri>. 

{oobs\'mzm2XT-jr<r)9m<>zm?i.. ^^^t 

-^Sg/hffl*R)f^f&$J <7)«^*^'ff*)iXl. (Xr-yT- 

s 2 0 8 ) . zzx-mr-9ti<m>mi 0 f^^^^mz 
\i±.mhtx-^. ^^a. wcbm^zm^mmmfx 

t^^Sm. m^T-:^A^O'^mi,z^j:^tX'cr)mW\i:f-m 
t h <n^Z-^<^>Kt£^'mi^^mi h fzibX\ ft/hffl*» 

03fi^$T'$:ii^i:i.^L- mti.m>m<r)\ / 2m 
^fs*t Lxmwz^^. R'hm-h-m^i&mzmi 
t X'mm<r> 2 fg«o^ia*5igjat itm^'r-s'ij^ox' 

hi>k^mX'^^fzif>X-$)^. ^LX. Xf •yTS2 0 

9X'&'m*^^<mj^^fSimtiiL, m^fsit:'^^^^ 
bL. z<7)m^,<7)msii'pfsim.'^±ixs:^i, mi.z& 

[0069] HBXT-yTT'li. Xr yrS208<7) 
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m^h 0 tX'COl/2 cnrnm^tsj^ Uc Ztz 

th^zi^, Xt -'TS 2 OSlziHiim^f^m^ 1 /2 
[00 7 0] <IS^T-^'*<OULh*^*»$:f-x y^' L 

(;^T^ yrs3o 2) , zzx\ mi(7)mmmv^^L 

[007 1 ] ztm. m 1 (^mm^mx-^^uzmi^ 
m'r—9<^%{tmi'h^<ts:h'ri,zmmi>z$c 

itLlEc^mtKiihfzisb, ^TvrS30 2C0^ft-C'flS'] 

X'^h. ttz. XT vrsso iT-^$ix&i^{cR)fg 

■ft:>tfzibff^'^i^^^ 0 . 9fg=5ri:'tcig«-r.S. i J: W 
ZoLX1^ff^C:>fitzm'r—!fti^Ot'fm^tlh^^, 

x\ m%T-^<7)mt^iE(7)&^j:(y{i, mi<r)mm&mx' 

^^Itzms (b) c?D^^77coi5tw^-i./w«^, ryUd^ij 
[0 0 7 2] 114:^ f-'yrt'U. iS^r-r^A^'OiS^O 
TT-J)l.*^*»$:^x-y^'L (^f-'/rS4 0 1 > , CI 

zx'ff)mx\ o&mm^mmx'0'\^^<^j:'otzzb 
t-hm^f}^=s^-rh<^i:mtiiLxmm^.^.b ixm 
aj-t^*\ m^ffj^j:y^x^j:i:i,zxhmnm±<otzih 
iz, XT yys4 0 2X'XT-/rs4 0 icr>nm^f¥f}^ 
m^mfmfztfzi}^^^vmt^^j:^tih. zzx\ m 
graffiti, mi<r>mmm^mzm^(r)mimtxw.ii!, 
txii<. z tnim^m±&t^± ^ t ^iSr^ii , 

(,<7)^imi,zitiLxmm^j:mmi.zx*)mmi^)^^^tii 



-ThtzibX-hh. 

[00731 ( iOHMiB® ) -hi^ ttzW. 1 <0||i£Jg 
mi)^h'm3<r>mm5mX'\,i, --K'J •/xr2<7)Si!j*^'iiS 

MPt'Ki04^«s'^x>'vgfg^SX'(i, .-K'J •v>-r2»' 

( 0 0 7 4 ] --K'J ••/ i^^ 2<7)iSi!;t: i OiJ^.^A^fflS? 
titzZtimmthUmbLX, — :>{i. --K'J-y>A-2 

^i-ty^x-matmrnb, KWitfi 
fi-^*^' 0 1 L < (i 0 ^mm^m i o 'Jn? < =sr o /-^ i > 

^■t^fimt^h^. tzfzi, m^<r>m't{z\t^m^'^ ^ 
f^<r>mm^^m^irhm.^zi.'>xmmt^o t l< 

[007 5] ^4oiisfi^sii, ^ii)-'h^3<r>mmm 
m<7)-kxi,z}i\,^x . "^imM.mmhxi/m^M.tiimfz 

Lxii^ti^'ticommwmbm tx'hi>-rzib , zzx 
{i. mii05im^{cfc(t^^i^ffl»!lig?4 1 ifcil/ 

m^nm^A i s^f^iitLTiftflH-ri.. 01 4c^i^i: 

tligP, <li^^£tigP4 1 3c7)ifli7n-$:^t-. /ci'-iL. 
-mbtX, ZZX'ii-ty*r79^''(ycr>^. -+f'J y>- 
^2A<il^^$:ffi§L-Ci.^l.^®i:-r.|.. i-f. XT-y 

rs 1 4 iic-c^ft)<is:aig?4 1 Hi. •fey-tr^'T-f 
r*^*>^f-x y^'-ri.. r^'T'f Micm^ 

lHlSS!t33iL-7^c*»SA>2-»L (;^T-yrS144) , 1 
mifzh. mir—^bLX'f^i=-9blXhm%t£ 

^^m^mth {XT-yTs 14 6). mm, 
-i!'i3<ncr)m^:n^^j:^^cr>x'htni, n<r>m^mith 
A^ mmiz±^\m^mm-^^j:i:Lxmco^mT- 
9b<nm3W^o. 

[0076] Xr>yrS14 l^Cfe^^T, "cy^t^T^ 
X'fT'T'^i^tl'Ji, X-r-yrS 1 4 2cO r-y-yrily 

^/gsST'RStitftSDg, B^lSK^lJiiaj ^ii;^, ZZX' 
I'm.^cnw.wsim.mmm.-th. tea, ^yr^jy 
ymmi.^ j.f'^\m.x'(r>m±s.b LT-^x^ffii*?) 

[0077] l^^<n^ibW[mr>^^ b i 
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[ 0 0 7 8 ) ^ ^w. ^^K'f#(cKI L t (i . 1 Sl&StcS: 
X\ 1 0^*57 L^>:B** (;^xvrs 1 4 3 ) x\ 
*'T-*i»^;t:^ra^, 'f-^'r-i^^mnirz^lSblXW: 

ac7)il#g:ajg?4 1 3T'ffloS, Xt-vTS 1 4 5<50 

7^- ^ lit i: ^^RIt3tSfi^5: JUST L ^j^i^® 
^SiiiL- ^fe;x-:J'4 1 2 i: LT(i& 1:4564 1 3{c 

li. \m:<r)^yr')y'?'X'%htihT-9^tVcnL 
XKMit&.^iti^^Ltz±.X\ ^y^T9'r^^XM 

(tiitf, '^^^•^^mmix-%t£tz>h'fm\'mm^<^\t 

Ltzi- o\,z. z.)\L^z\mm<r)hh>-^9-yif^LX 
fcO, RMjtfifi^l \b\ii.^zWm'!t2 0A<nm: 

\z.m-LX'&\^-thtz-^, RitTttfi^i 1 6(i, wm 

[00 79] <J:t;, jS.t'icaig?4 1 3T'{1, ^r^ii* 
tS30*?!5T-^'$rK^I-L (^T-yTS 14 7) . Jio 
Ac7-'-^'i:¥i^(iEaigf4 1 ITTOtL/.-B^raA^^^IS^ 
$rS:aiL, M#cO¥J^<i^^ai-t^ (XT>yrS14 
8) , ^^f, mSSciaStc^-Sc^Ji^ 1 <^IIJ©B®T' 

At J: 0¥«;t-^4 1 2{i. y^Xgc^*^S2./i*^T' 
iSi{Cjao/c2,"5<^*Jt¥it;fflS[g?4 1 Hiiji-'-C^a') 

[00801^4 <7)m^mmx'fikLfziimi,zi o . -1^ 

t Jt« LT 'J 'y r 2 commx h - H 
--K'J •yi^-v2A>'a!lS^^ffllf-ri.^S3!Pl 
1 <7) 1 EeT-^'K#rai&iIfri:iimj^w'Jt-ty-t$:Sii2 



5'c7)3*),fcJ:-?-l/3 lOJi^O^S/T- ^ f^^n 

[ 0 0 8 n ±.^irzf^ 1 <7im^mB^i''=^^4<nmtiim 

IS 1 m2(7)|IS6J^S, l|3£0||]5£Jg®(:o 

thzt x\ mrz^j:mmm<^.(r>^tiii7miz':>uxmBM 
h. 

[0082] mi<^mMm.<,zii\-^xmmf^^.im^^ 
I. c: t *><b , ef©A v^zi. m.^,m^t^m^w.mzm 

m5<r>^mmx'\m^m!,(r>m.fi^m^tmmm.^. 
<r>mh-nw:i:tmth, ^ xJ\±.^z\mm(r)h^J■^9- 
yi)-^LX'ii 0 - m.mi&m^<.±±'.zmm'rr<nwB\,z 

m-LX %itti, tK m^LX^^h tzth^mWHimzii 
i^T, -WiW-v^Ltzt%ffi'm%m.r>t'0^i^^—^f,i 

mmw^tim tx'hixmum tmmhUh , 

X\ ^.^MiiitimfiX\<^mJli{iLE.i,z}5\^X&mzi^til, 
r>tzb^miktLXPm-riT)l-:f'JXJ:.d Cl&t 

\,z^hmfmmstti, 

[0083] (1^ 5 <r>m^m ) 0 1 5 li*%BflCiott 

x>'Nio?9fg*^A^ajs^ai7)ss(cfiii«oiisfygs 

5r^-riaT-J)l.. UlciJt^T. ★TErtt-HHK-f^.'^x 

A, X M 1 c7)itig:^(6](;Si!l't S '-K 'J 'y -v 2 i: . 
x V M cO-S^'f-iffllcrajtaa A t LTH 2 <7)||JSJe® 
f^L^cmi<^i!l^i:IS2iO!i^$:iHaLT. -e^X 
•eitOSI^J^tCfc \ X mUZTfU rf U XX. a i; 7 yU df 'J 

XA c &M?iJiSf^ L/2*j;se!ai$rff 3 , mzm 1 

^ i: |g 2 com^*' f> H 2 iOHMJBST'^K L ;t r /L- 'J 
XA b (CJ: l.*»;^ieiaiS'M5'Jtcff o . fit 'p-m 0 era 
S*liiSC t LXTll'^fV XA a t T/Uii'D XX. c S-M?iJ 
iSf^L^.:$^^^tiiJff^ll4coaO^S:EML. B3l*{i 
S A i: B^ltttSC <7)ra(CB?3t{aS B ij XA a t 

T/W:f ij XA c SrM^ilIM^ t7t*l^.^tiiS:^f ^ ® 3 

[0084] >i.rt:\ ^ti^ti<r)K 
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mX'^r^tX 0 2 0 1 X-<^W3^m'^ <nt£h^ 

L < iimmLfz§'&(Om^'^h^f}<'^^X'h^. 

c 0 0 8 5 ] 01 6^z. mscnmmmi'Zin'rhiii.'^j^ 
mbw.iiimz':>\,^xcr)mmii. mi-m4<r>mmnBX' 

?nLX^ fz(r>X\ T)Vd^) XA d l<z^hh^^m-<^W. 

LT. l^lWiOS^tctJV^-C, ^fe;x-^'4 1 2{±, ffl 
l'S[aiSP4 1 3i:T/U:^"JXAd$:lt}T-ri)S»SS4 1 

8iz^m,zx-n^ix. ig2ioii^ccfci,^T. ^ft;^- 

9A22\i, m%^^^A23tr)]^^')XM,6^m 

'^thmwM4.2si.zm^zxti^ti, H3jt<iSBioj?f 

^4 3 2li, i«|:KaigS4 3 3i:T;P:f'JXAd5:lllT 
■ts?1li:SB4 3 8C3i^niA:^7$iX, S?.ltliacc7)g}g 
^^i^^^mtLXy^A<nm'&Mz}i\^X . ^^^-9 
44 2(i. ilSI'»aigP4 4 3^:r/^:3''JXAd$r||^7■r 
l.?lmSP448^CM5'JtA:']$<^, #j|IS:a54 1 8 , 4 
28, 4 38, 4 4 8T'r;P:/''JXAd£0M?i)3i!l3$-^T 

C 0 0 8 6 ] JWlH 1 7 Srfflt^TSSJtCiaAt'fi^lcBf 

i}^mfLX^^tz^^:m^zt*) . r;P:f';XAdOi!if^5r 

iftB^-fi.. sss^^^gc^c^J{tl.ll4<^i^^T'^l, m 
<r)m^jktf^3nm^mtm.^x'n-'ik, m-m^ 
ni^cnit^iktimm.^tix^'^h . ^-f, T;u:^'jxAd 

||ff<7)lllXx-y7*tCfcV^T, r;U:}''JXAc{il^4X 

09) . ZZX'W.A(r>m^^ZXf^3(r)mmWX'^^L 

r :f ij X A c <7)|g 4 X r ••/ TlCfja-f htX-^r) 
*\ ntiJfelcSSt (iS A tc t *? * A^fiitb 5 
^. lgi£7)sg^icfc(ti,^S)T-:?4 i2t^A<nm 

^(CtJ(t«>¥fe)7-'-:5'4 4 2$:Jt®-rS^C, SlcO 

K!f^icfc{ti.¥i^T-:?4 1 2<7)ffl(i. mmt(kimi.z{, 

^LXa^. ¥l^T-^4 4 2*<i8oTgf®*?7BiIO 



XA c i0|l4 Xt^ y r<Ci')ji-f S^friT)— ?(i¥ft)T- 
[ 0 0 8 7 ] ffic7)B3St(5B-<:'Sfe***5:»^Jii^l. 
ST1#'? (x^ yrs 110). riaii. r/i^3''jXA 

d*>'rajt{agAT'C7)gfg$?.r5{:i3ltS¥l^x-5'4 l 2 

$:f']ffl-ri>;ts^T', XT-yrsi 1 i<7) rt^ajL/crajt 
-E-cOfflarggiit LTR^-fi., tztzL. ^2i0iJS^ 

mm.tLx\itch-^£^\ tfz. i^ixr yrcommi. 

Xf--yrS 1 1 0— ;'.xy7'S 1 1 1-X-f ■y7'S 1 0 

gcomifX'm-^mir'i^hti^rzib. mff^^txi, 

[0088] mz^x'r •yrtcjiA. y rs 2 1 0 
ff) r I SW^L^i-^fi? J cOfiJBr 

i}<'nhti& . zzx'.mz^tbL fzmi&w. a x-comm 

*l.i;iCfc(tl>¥fe)T-^'4 1 2i: , rajtcisctzjiiti. 
:!Ffe,r-:?4 4 2^it«J-ri>*\ fll^WStcJ: [si 
tmi'Z^j:^ bimh^j:^^fzib. ¥iW-9 4 42tSm 

m<r>m(r)^i^mA^^mmj: o ? v ^m-^izm^^.^. t 
■th. zzx\ m^BKiti, m^mmi:i:^^ixo 
i,z&\>-^m^m^-ttnix\,\ zot^ztx'. ^5com 
mmmx'^^ Lrzmmzii\'^x . rastfiaAt-sg i mm 

?kt^2 coiU^ic i s r y X A b /ift*^'gf®*?,t& 

h {zcr>^'^^2<r)m^?k) m^mziiK^x7iua->)x 

igf^.^teiai A>^T ;l I. ; h , X NS±#^t(lc*j V 

[0089] mec^mmBmx'ii. m5<r>mm^Biz^^ 
tfzJ:oi,z, m^(nmitiiiLmx'mm^.^,cr>miiii:'^dm 

^(C, m^'PX'hWmJ^yiWnthZb^-sj^bt 

h. ztm. f^5(r>m-mmx'm.mLtzi.o^z, m^t^ 
;7)a25*<(aji-5 7t'^x>'N(cfov^T|5] b ^nm 

[0090] ^3ifs<mmm^^ti^^wMx-mmtei^ 
A^vN'u r^sr^i Ltz^mmmt^^^ itzm^tx-b 
-rtiM. ^m^z^ibrnt^Wi^t^hmmm^zm^') 
x^^T-9\i.Tnti>m^^rzbhzbt^h, isi-a 

SCO'!? X V \ t, L < «i A- - y o >t »> x^ NCO 

12-ri. t *5T'§ I. , 0}®3iff S-^coli-s^Ji . A V s 

i±w,m:<n^^f-9, KVet:mm(mLtzm-m 
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AVr= ( AVn-AVe ) / (A 
[009 1 ] :i<r)^(,ZXr)%&X-^ hm.i,tl OOrJtlt 

±#-rsJt^t:ii, -&n<7)mi:m^izyi,z^j:n. 

Z<r)i^^izliS^tlxm\'^&. L*>L, C£7)J:3^r^ 

icitt I. ¥fe)T - ^' w^-fl: $: 7 7 T- 'J r ;u ^' ^ A (3^ 

>JX^<7)im*:m^^-rhZtl,zXD, ^7iU:^'JXAX- 

h 0r^&A< J:'c7)gSji^T•l, ^ I. A^^ ^t^^S I i: J: ^ 
T. ^C0Xr--/rmkt'cr>< t>^^X'mt>^CDi}^^^mz 

mix'^&xoizt'h. 

[0 0 9 2] 7/l:f'JXAd^mtlXWfi(r>-m^m 

ifht, Ttv^') xi.A<T)W,7.^ ••jr<r)XT-->rs i o 

9 (CiF-f <■ r;P:f 'J XA c {iSg4 Xt- TCfM L/:;A» 
? J fcV^3S6^)-i7)Sagtt5{c(i, •• ALG4:ALG_C Xx-yr4 

^#*>*">^iKL, xr 'yrs 1 1 otc:T^-r ^mmM 

ALG4 : '^^.(T^mi/'^^^ i:' i L , H 2 X f TiO 
Xf--yrS2 1 OC^-t r:!pi4,7^_^7-ga(agR|f^L 
^t^ii? J ^iJS+Cti, "ALG4:aaaagbbbb^#*>+"i: L 
TaaaatC" ¥J^x-^-gSffl" T-arttJ^/l^tttbbbb 
tc"R^SL#t^(i"$:^^-r^>Ii:T\ Til^'}XM.i)^}f: 
(r)Wm^LX^^ht^mt^hXo\,z-^j:h. ^)±i±X 
<r)m^JkiillfT)\^^')XMZ-:>\.^X'fioZbX\ 

m^m-^tr/V'^f'j xA(m^&-^i)'hmm(r>m^s.^ 

t->stt-hi.o\.Zts:h, 

[0093] ( n 7 (7)mmmm ) m4 (7)mmmmx'ii. 

T-^c7)X}iai^$:frfib<7)*x!)f-5'A>f>ii:tit lx^ 
'^uz. Li}-L. ■m.^zi,m^mmz^^om^<r)^ 
imm^ttciztt-h. tk\iLnfSi±mMzm<ti:'> 
xito. ^zx\ micommmmxu, -ifj-yx+2 
(om^z^nm^mmm^iihmmiiLmmLx . m 
6<^mmm.x'^u.:mmmfT!S.^^m^. &hmn& 

mm&z t x-m^i^m'ihnfS.^Mibhz t ^sjrnt 

[00 94] 01 8tc. ^1 <r)mmm<rm^^y^- 

T. rast^^aAi:B3J^^aac^7)J9fe3i^TS•^A«lI(3'R^: 



Vs-AVe ) ••• ( 3) 

§AJ:Oji^T-o|,i^-&(coo-ciKB^l>. s-r, 

lt(aSC CO r ;L- :f i; X 5: Ili!^#t ^ AM x y 
rs 1 8 1 ) , :^t«or;i- :f ijXAtl^ai^.^.?- 1 0 0 

ttchxot^zm^mz'^^^, ^<r>-m.z%x-^n-s-th 
T" yu-rcoit^^jrt-^gfiWcxx yT-sca-r^a 

=l<:t:', «^T'J).SA\ Xx-yTS 1 8 3c0 rrajt(igC 
LT. )aSiSScor;l':J''JXASlJ(C, X7^-yr[^(7)K)t$ 

m " mtLx. ^ii^'tKomsi: ix-^^tm^hi 
oizL. mi9i,z (^1 ) tix^^-rxo^^-?h'j -v-? 
^^Rmt'izmfi-th. 

[009 5] zzx\ m2<nm^^.x'hmMtiLmB. 
w. 3 <r)m&Jkx-h h B3st{isc <i . 'imjkti- 1 o l A^^t 

T;U:f'JXAb5:^^TT-^^t^cOT-, ^<ji^f 
Ltv^^^^i:^^3Slf^^T•0^:Ai^Tfc^, ss&tfiSAli 
lll<^i!Ig.^i:^2<50)il®^A^'f>^A\ |Hll:<a^?S#3-r 

I). LT. m4i7)S!iss{cfci'-'T. gtJi^T'^^ 

h <7)iiT;l' rf' 'J XA C 3 -f- y r 1 / 5 SSA<^T 
Ltt^!.:: i:A%A>^. ZiXl,m^mi>zXT-yrcr,± 
'l^^mtX&L I l,Z]5i\>Mi>L<ii&h±^\,^m?:m 

[0096] 111 9(C^n-r (ai ) S-fflt^T, 111 8C 
iK-r7D-^^-h£Ol!)f^Sr]tl53A>f>iSiBfl-r-?>. ti", 
Xy-'vrS 1 8 IcO r@HSJit{Jgtfc{t|,T;U=fiJXA 

■f^shhW. 4 t-ffl^ A^'ffi»$ iiT I- » ^ COT-. 

•i., 'MZ, Xf- yTS 1 8 2C0 rfficoBSS^faKlIfcttS 

II 2 <7)i3^^ i: ^ 3 coH^ ^i^fofti. r;nr u xaso 
3il#^Kt#-ri.. XT^-yTS 1 8 3C0 reSfKJSCiO 

Ji^T'v^5Bl3^^^BA^^)•s.A>? J (cfct^x. zcr,m<^^ 
B3W{asB{ci3(tsii3£oaa«j^tBSff{2BA{cfc 

(tl.111 coai^A^BSStiiigc J: 0 ji^T'^ ^ I, c A«i5 

A>s. zrLi,i]tmti:^j:i?miiLmcizm&m4(om 
^tfucomiOMiza^^x , m-Tii'ZioxM.Thti 
{£smizxr--/r(7)mtmwc^mi}-(:>'mx'^htfi, r 

/Pr^'JXAA^H^rl.J^^Wi. W, 1 <7)||)!ifiJg«T'^ L;^c 

ftwf. m4m^t:k'i^i:itnLxm4<^m^a 
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[00 97] Xf-vrS 18 40 I TO*-C'gi.3i#*« 

i^cor ij jif$$ritiS L , |5] tiJ^'J;- L/S'ttilAt- 

cOS!j^St-r/U^'JXACc7)||3;^-r vr6/l 5gjS 
J^TLtfcO. -5-<7)IHil/l 5L/)^=Srt^v:i:A^'5i-*> 

[00 98] X7"-yrS18 5<7) r-5-orajt{jiMlzi>ft 

l,^lt)■r-^'*•K^f^^laJ (ciji,->T, xf--/rs 1 84 

t-v ''T g 1 3i»*«)e t ^ai^ tc ii ft I) ¥i^T - $r m# 
t?>. zcomer)^-^. BSMiigAtom (7)iPJ^ici3(t 

4. 4, 4. 6, 4. 7. 4. 9. 5. ••• tl-ytzbiR 
^-ri.. Xr-yrs 1 8 6C0 r @rajt{jgtfc(tl,Sfr 
i:o*^!)^:¥l*)T-^5:aX^#J JlSStciii'^T, zm\<n% 
^, BSttiiSC (II4£7)SI«^) c03S?EA^i^i§i4^^-> 
xm^^z'^r>t^h^-9i'f—9X\ Sim^lSSt'^Tv^ 

/nfi:m(7)^feiT-^'$:^-r*^ i:Hii^0T-5'*\ xf 

•/rs 1 8 3t'il^T-^i:^ro/c*^HfSMlcllE]^ 

If, ^<n±t.mi'r—9>L\^X7Xi-i^'^^h, ZZ 
T'fi. ^4 cOi!lS^Cio{ti.SBtrc0^l^f-:5'*%^!)T 

•So 

[0 0 99] Xf-'/rS 1 8 7C0 rfttiKJtCaacO 

I.J MSCtJi-^T, ;^T-yrs 1 8 5t'^L7t:i3tira 
W{2SC kW.A(nm^.') ^Zii\\X^^ir-'9Xhh2 

0, ll#caS*»^>a*{Cffl^T«l^.5.Ci:t'3lHl^ 
HiI<7)f-:?T'?)l.4. 7*i^§g$ilS. ^<m. 

$:fi?LTtJ:i,^. Xx'yrs 1 8 8«0 r fflll^JftT-:?' 
co%^, rajt{iBC{cfcttl)4. 8$:«ltfiL/i^**^^. 

m)T-9ifihhrz>^. tm^^tLx\t2m^-9t(n^ 

[ 0 1 0 0 ] XT^-yrS 1 8 90 rfflLrastii^iOTfeir 

X, ziDmcnm^, miimaztii^x, mt^miz 



"r-^li.. ^tEmtm^^^-f'x-f>h. xZX. 

-:5'(:igl ^Mi}^M.r>i}''yfzm 1 3 [UteMi: 2 

[HiSEI?<7)T-5'«rii:iST«fgL/^i: LT. 1 [slSS^tfOS: 
<tli, 4. 6-4. 7=-0. 1 t-J> I. »3*f 
(2SCH15V^T4. 8<7)»:Offi<i. 4. S-0. IfcL 
T, 4. 7r«raffli: LTtSfrri.. 111 iOSIS 
^i02llllnfri: lll]|£fi-C|5l^(c5i{iJl*^Ti-\ 4. 4- 
4. 6 = -0. 2t'$>l.::i:A^4.. ^felJh'tmcj: 03t 
HbfzA. 7i)'^^\^W.?:'^^\ 4. 7-0. 2 = 4. 5 

.B3Jt(iScO^J^x- (Tt^iUziQ -^xm^mi^tbhZ 
t (C i 0 , m^^i:iST-<7)^^*rff 3 J: 0 t , m^^r- 

[0101] (^s(r>mmm) ^8<r>^mmx'\i. m 
f^sx^t'tcio. mtw-^9-ywM^tihm(r>mi 

^mx-h h . mmi^ s (^mwmmirzijk uzm^^^b. 

iiTt^^v^'I'xMi $:g}a-ri.tRW3tSii^iS^2 0 
1 ^A'l; r^2 0 2 $rif^-ri.ii-&(::it'^T^^^f3t9)-:. 
< 0 i:±#J).5.«,MiT^-tl.. 02 0(C*fe^^2 0 3<7) 
^cr)^x^\^mmLfzim<^-m^:^^-t. zcn^yyfs' 
h\:XT<ni.')\.Z'm'cLX\<^l,Ztt'^%t''h, fzfzL. 

%<r>'&.^\.z i,'^^-^'^ixh(r,x-mz\i.y^c^t-mtt£ 
\^tiK, ^^h(7)m^x'Li^-o<*)tmt-r^zti,zi}^h 

. 10 10 2] zcD^yy^^i^. m^mziiimmi^^ 
^fi-^S'-fb*>m-r I. zbt. sit3tni#^(cK»o < 

0 ®T-t I. wi^izimmm^mcott 

# =5:fi^S{Lli , X M t -+r U -y A- 2 A^il^ 

'fT{cfii^^3£'fti:{SM^i>. m^z}Hf?>nmziff>^< o 

1 I. «lSE7t<7)T *=5: i:' i & t <7)T'*> ^ . 
[0103] f^3<r>mmmX-^^lfz7i\^:f<JXJ^cl,Z 

i/c. m^ntii^A 1 3(cfct^T, TJ^r 
TOS^bJrg:: LT C 0 \^->tzm'CkT)V^'} 

oM'm^-^^m.z-k^ < -r^ mj^Mtatfi'MtLfz o , ^ 

Xmtkliim<yzi!f>, (9>-^< OtfiT-ri-ii^Wil^ 
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[0 104] ^-f . 5St3feiA<«>-)<0S{LL-Ct^-i.*^ 

(iSiOT/Urf U L T t i: *> T' t . S?. 

MfiBS'Il-^ai-r & >! J: 0 . ItScoBSJtCi^coffl^ 

-) T I > ^ *^T' t l?.^.^ai ^ '^T ;c 5. . 

(0105] <X(:3SSJWtc*^T-r'&:^£li. WS^ite*^ 

7^2 0 2011;^, ^<'jrM2 0 2co««, mmWL<m 

ZtX'. tit^^m L X t ^=5:Ji» r> tzm^X'^ < 'J 2 0 2 

mimmzm^-t^mi:mmzm<-z tt^x-^ 1. , m 

t , &immi.z^m^»*^i>'-7ji^^<^mmm^bsm 

IX m^w\^a±<^^mi}--otzm^izi^u 

m(/^^xmmT^^m^j:m.i,z^j:^^j:t'<^'fmx'^ 
^X'hmmtmi-fx:i^>j •/ 2^9fg}S^iE®:(c?i 

[0 106] (ll9c7)||SUg,^) 02 1 {C^-rS9c7)|| 

mmxii. ^ji^^mmm-$)^^izm^c^m^ 
^:m\'^xmmjimm-ti>ijmt . mm^^^w^ 
x^^mmm}miiimm<omzm(7)m&mm^:^■tmx 
fti.. mmzmLxim^<r>mi^'^h^izxf)mmiz 
mt-thtzih^ -mtLx^5<^mmmx-mLtzm^ 
m^^h. *?*i^aifi^4 0 5, 1 5. 

*^*^^aifi#4 2 5 . i5*fijtfifi#4 3 5 , $^^«!!iifi 
^4 4 5$-tii:»]-rs^T'c7)fliBgtifimcrat- sitBBJiii 
1 (nmimmt^hf^s(r)msmmi.z^^i.tzm *)X'S)'o, 
m^mifiMMX'zzx'i±'-m-r^. *?^.eiaifi^aj 
1 Hi. t^Ammm^A 0 5 . m^tktuimA 

1 5 , *?.^,«!tiifl^4 2 5 , Il^eia3ft^4 3 5,*?^ 
^[Iifi-^4 4 5$:A^JL, C M PSS9 0 0*5^®^^ 



v9 2 2*-tli1]L. |5l^(c, ffS(CS}R?ill.gf@$?T 

[0107] UT. W)mz':>K\xmm-ri. ^m^.f}^ 
iii:hthmAt^ti!,m^iim7(nmmmmx'^s uz (m 

mm^i:iEmi>ztmL>j:imi£^^'h^j:\^^rz«hx\ 

S ^tili-^ X y M o T t. l3(5'-^cO(i i: =S:I. *\ m 

!,zmiX\,^>k\<^fziibX'hh, («oTit5*mft^iir/u 

C 0 1 0 8 3 HSWfiMAOgfgjlJf $ra-r<7){i, 15*^ 
aifi^4 1 5 i:**.^.S!ajti^4 0 5 t^.^Mmti^A 2 

5<7)'PX'&i>mmmA,x'\>^mx'h^. ^Atktam^ 

4 1 5ii, ryUrf'JXAa, 7/U::fiJ Xi. c , T^UrfiJ 
XAd$rjltT^|,?li:S?4 16, 4 17. 4 1 8c0-^^l 

[0109] fitttr/U:f 'JXAac7)ii}$cO^L:^^^ 

2-^T'J>^, #T/U:f 'JXAIi, -eil-fiiSr^^f- yrr 
m\lX\^X. WI,Z. Xf^yrrtT'. f>l.^f^$r}fl/t-r 

^f^mw^wfx^ii, ^zx\ :^T vym»cr,mi 

■ni±. T;U:fiJXA$:||fi=LTV>5:l-t^-^ii0/2fc 

T)i':f'jXAt<mn^ixx\>^xmix^ vrmf'^ 

^^>l/2i:L, 1^2 Xr-y r||^T4'^^> 2/2 t-r 
h. ZdlX. Xr-yrmWii, *i?fSt.L<(ir;U:f 
ij XA^mmzX 0 i: >5r 0 , BfSA'^gif^XT -y r(;A-> 

[0 110] ^frji»co*L*-{i, mixx-yr 
tfet-'T, ll6iOX-r -/rs 1 0 2(7) 'm^r-^'>m 
m jmmt. Xx'/rSl 0 3CO r0f^[iI|icS;c^v; 

ff^l^tHII^/m^IliaT'^-r. ^J;clf. 0f^[s]S5[s]T' 

d 'J XjU5|i||ff cr 0 t =5: 0 , *fr^B$(c 1 1 ^ 0 . 
<ji:cox-f-yr'Kji;^. XT-y7"ji»i:^frji»*i^ttci 

[0 111] lllX-f-yrt|5l«(I®2XT-yr(Cfcl,^ 
T, 116<7)Xx-yrS 2 0 5^7) riS^r-:? <|la|lT- 
^fe*:*fi)^^^$?J JSSi:, XT-yrS2 04c7) r^f 
^I3iaiS;i;t:?j JftSSrS^L-C. *fM»=iSft£0|lS 



[0 1 12] mu^zrivd^)X2.c(nmw<r>^L-}}i^. 

$^^T^^•<:ml^x■ynl^T+^:'^>l/'4i:L. 
Tyrm7'^^j:(=2/4tl. m3XT--yrmf'P^j:h 
3/'4fcL. m4Xr yr^^T+^^>4/4t1-|.. C 
oLX. XT-yr'MWli^Wmi>L<Uri\^di>JXA^ 
Hurler oh^O, ^@i}<&mxT-vrcDf^4X7--/y 

[0 1 \3]mz^<!¥'-m(^0iL-f5\i. miXT-ynz 
fci-^T, Hi 3<7)X'r-yrs 1 0 7<7) r 3r^[5]|yy j^g 

cOg']\*i*1*til[3®C/Blr^(I]ST'^-t. Xf -yrS 1 0 
8<7) rg/MJlotLh? J (7)¥']8lTtcMLTti, T^UrfiJ 
XA c $r tl'iJit-l. -ri. *^<7)fl8Ji/i'(t-CvU-r L^Sr 

T. 01 3(DXy-'vrs2 0 8cr> ^m^T-9iWi'\^m 

fci^T. 01 3<r)X^ yrS3 0 1(7) r*^^.ir.A>£>to 

T'^L, m4X7- -/riz}i\,^x. mi 3(0X7- vr 

S 4 0 1 r jia^ v^-5'A^T9r^railOTA»? j t Xf- •/ 
r S 4 0 2C0 r_t|a^{!^$:F;f^[IlSaS;t: L/-^*>? j 

TlC=Sr -:> /-c HSt/mSllliicT'* L , 7;U 'J XA a i: IS] 

[01143 mmi,zriuzf') xj:.d<7)mwcr>^iif^^^ 

{i2ot'J)l.. Xx-y7"3iJ$<7)^L:^»±. Tll'ZfOXA 
5:llfi^L-CV^^:^^i^-^{i0/2 t L,. T/Ud-UXAA^H 
1t$ilt^^TmiXT--yr||ff4'^^,l/2i:L- ^2 
;^x-yr^4'=^'i>2/2fc-ri.. LTT/PrfUX 
a T'lSa^ L r^ciO t mzl^McOtm 2: ^ ^^i" < t' # 

mz^f^mt^comLyni. mixT-vTzu. xi- 

■yrS 1 0 9C0 f T)l-tfV XM^cliXT -/TAIfZmi&l 
J coliMt . Xr-yrs 1 1 OO rfitjiOSgstfiS 
m*mL/::*>? J <7)fi]ir(7)2o<7)^f^;u-r*<*> 

0. «i^-ttf, Xy- yy-S 1 0 9£0fiJBit-{ir/U:^UXA 
cc7)aim:i30TII4Xx yr, ■r^i5*>a*5X-r -/T 
SS*-ri>X7^-yrji»*U i:^ri.ST'yl--rtS**, 
ClixSr^Wt'r^Ur/'JXA ciOSt4 X-f'yrCSiISL 
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ti 2r>hhf^i^. Xr-yy-Sl 09<0^ft-il—r'Pli. 1 
/'2>:L, Xx-yrSl 1 OiO^ft'L— r+Ji. 2/2 

i [0 115] l^2X7-y7-C-, 01 7cOX-f v7'S2 1 
> 0(7) r I ^s,7-'-^-@l® I Sfift^Ll^o®? J C7)fj 

^ ^MT'^L. Til':f>}XJ.atmmzr)Uo'iJXAd 

0 li, xr yrji}#t^ftjt}#£7)z-:)<7Mt|g*a:^-fi,. 
: >! 9 IXm 1 «0^S^tIfcftS*?*1^tilft^4 1 5(i. 
^ 7)\^:fVX2.a<7)Xr--yr-MWb^n-'Mt^t.Til-:f'J 
r XAccr)Xf-/TmWt^fi'MtPtTil-zf'JXJ:.dcr,x 

s T-yrm»t^rmm'0i^tii, ^2cr,m^^izi6i-f 

l^Amti!,m^4 2 5 . m3m\^?M:Zi6mm<^Mih 
Z m^4 3 5 , m4<r>m^<.ZtHi^^.^MiiitE^4 4 5 

£ [0 1 1 6] r/U:J'|JXAb£Oji»coaL:^{i, 01 0 

3 c^-fi oiz. y 2o-c$> 0 . XT -y 7*3i}# 
J (ir;H?''JXA5r*ffLTt^^i'>*l^(i0/2t L, T 
ir /^:^■'JXA$:||^TLT^^TIIlX7^•yr»?T4'^'^l/ 
2i:L. l^2Xx-yrj|ff4'^'b2/2a-r^. L 

1 T. XT-yrmwii, mmi^KuriudvxA^m 
* mzx 0 1 ^ 0 . mmi)^m^x7- -y nzx-^tz t%{zi 
z t •) . l^^^co]t®^^^TV^^•f < t-i' a . mz^^mw 

0 iO^L:^(i. lllXf--yrici3t^-C, 01 OcoXT-yT" 
S 1 04(7) r||<;)m;co*£W«itiJiaLtv^l>*>? J 

g h . Xr -yrs 1 0 5C7) r J^ie^f^^gr^HlicilfigTIS 

y Sc/fi^^BScTaL, ll2X^^•yrt^jl-^T, 010^7) 
^ XTyrS205c7)r ||c7)ll^ -r - ^ tm'&mmXTt^ 
a ? J t . Xx-yrs 2 0 r±|e^ff$rai:LTm^ 

)V :^ ij XA r :f 'J XA b (ixf - -/ r'MW b ^n- 
a [0117] m&mAi,z}5i,iimmm^^mi:m-ti,z 

^ li, I5^.«?aifi^4 1 5 t:iJftl. , T/P:/-; XA a t T 
fl /Ud'-JXAc i:r/Ud''JXAdc7)-e^l-fixA^f>i#<biT..|) 

2 Xf--yrji»tlfefrji»$rJtlSL-CXx7riH$t^fr 

X m»(Dm:fii}ni,z&^mx'hizb?:'pmLx . ^<nr 

s /i,:^ ij XAiOji»m*fi!ii3fi^ 4 1 5 i)^h%hixhm 
L X -y rA^^i^SSlC tl-t -y h ^tiX Lto fz>sb. Xf -y 

1 r)mb^n-^m>mb'>x2\.zi&.\,^m^i^'MA.fz 

Tyud-'jXAtHBrLTJi^T'b^i^. fiWcxx-yrii 
»$-it«LT, fit3i^t•V^ST;^:^''JXAA^2-PliLil 

L ^.^v^. a;^^Wt<^-CTi: LT- Xx-yril^Sr 1 Ofg 
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[ 0 1 1 8 ] ^ 3 Lt . *?A1*aifi^4 1 5 . I^A^th 

0 5 , $?.^.^tiJfi^4 2 5 , *?*^ttlfi^4 3 
5. *?.'?.^iilfi^4 4 5c0jij$$:?#|,Ct*<-C'^.i.. *^ 
*^ttl mmza^ ^XTiVd 'J X^^t ji}$$r its? L /-^TfT) 

ilifi^4 0 5i:**,t515ltiJfi^4 2 5c7)lt«$rffv\ St 

stesBii$5.c5fiiaifi^4 3 5 -e-cotcot-j) o . mwi^ 

gC t |5l«H$?*^aim-^4 4 5 -f-cT) t c7)T-a L , Sf® 
[0 1 1 9] tafoT. •>xMHP^:»-^$-:J'^^<t-.?.J:3 

'■mcr)im^'^'>rz(r)bn^SL(^m.m^^-rh^. mm 

ji»fi#9 2 2li. ^-CtfOBSStciacfctt^ji^t L 
X. CMP^M9 0 0lCTjii$(7)lt«^^T^\ fitSf© 
cOgilT ^^-5. i: d -5 $:a.^[6<)(cgf®-tfLif i V^A\ C M 

p^a9 0 oizimmtmm\i. *?*i$aifi^tii:>]# 

^9 2 2tLZiiitiL, CMPgg9 0 0(i, il^f^OM 

. [ 0 1 2 0 ] ^ T^c, x^* Nffirt^offit^ 

^9 2 Ki, $*^^aifi^aj:^#g{CT . r/U:fiJXA 

92 l^rtKtl-ri.. CMPgg9 0 0»i, l?fe**Tft-^ 
9 2 1 ^S(fC!3fei6f^$rf5T-rS. C£7):^ST-{i. ^t* 
m^^tilz < V \**>^^*^^*>-> T v^l. ^izmjX'Si 

I.. 

[ 0 1 2 1 ] 5glC. fllg*'^>0®rt^?p:^!^«$:g{t 
7t 0 , !9fe A 7 (3 J: I. ® I. ii^ , Si^i-W 

mmi'^>L\.X\t, ffiS(cS!tRT-#5*«tt.L<«i« 

mm:^^m,\.f:.'sm:mi\^x. z.<r>\k. ffscss 
mzmm:^m,&^^^-))th. c3-ri.;tT', g 



[0122] l.imHH£7)J: 3JI*^B3(C 

*l * t L t ^JtJ-fl. > Wt' ^ !> ¥5if* I ' ^^015f 

«t'^xM^®(;|±gfg^cr)t<7)(ii|,A7-^, BHIgeo 
«Mistc i I. mmmw^t <y-J^ =5.- t'C J: S gf fg A y 

i^thtiK zti^±<i.y(r>t£^^mi.^zthiti.m 
mx'hh. *%BH{i. aiicoi5^stffli,^T'^xM®± 

^•^^mi.cnmm'rfmzi.^mmfiiiA^mm^t. m&^x 
mm^^.tmhixhi.ot.zLtz'^ , mmj^y^^h-rm 

WT'C M P^StC-^ xMgflg^^liff ;i i> I t ;5<T' 

[ 0 1 2 3 ] hmm^xznL2mmj±<r>W(m 
tmAX' t [5] t weji'fTS^T'Oi+sijT - ^ 1115] tH-iffl 

X NSf©$^ *^aigafc J: i/imi,m&(omm^^i:^^ ^ 
x^:l) ne±# *fogf ^*?.t5(7)^aj *r I- \ mmMz 

^io^- < 'J rmm^^txX \ ^ta^^^^-n X 5: 
i:LT, aSfOffl^$-ffli,^T'>x^N®±#^,T'c7)gTlg 

x ^ Nffi±# (t h mmw!^^^^ LSii^sf^ * 

cO^tbSrff 3 t COT'S) 0 . S ?t;gfS+(cBfeji^TS^$: 

iesL, sfSA7$r'h?<-ri>s6^T-cMPga{cgfe 

%^'^m:^■i.hZ.thX:%h. 
[0 124] 

^iSii, *»o/^••JrK*>-^$^^T^^=5^^^^{*'!7x 

x-%1. ttz, ^ x.fsmk.nQM(n{m.<,z^\ii.mmm 
^$:«iti. hh\^\t^^<nmmmi^:i&^^h^txmm 
Bjei»Tt-t&^h*f5Ttg-C'j)i.. Etc. «ao5y 

WnfS.-^'^VrmLcmP^mziii.x.hZtti^X't , CM 
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{ 0 1 2 5 ] i:^^. (5]— >xVNjirmtffl(ia*^3oT 
t[5ii:g?g3iffSS=5r'=>itiyT-^'tl5li:t-j>0, 

SMon 1 cnmmmm^^mx'fyh, 

[03] 4^f*: X / ^<r>w.mmm±i,z h h m^mMm 
mm.^^^tmx'hh. 

(04 ] 01 {z^-f^ 1 oiiJ5fij^®(rfc(t&$i.4i^!ai 
[05] sfgji^T^c(f ^ 5' co^^to-fi^i t . 

[06] m o§ij©^st; t mnm^mi^ h r 

)V :/ U XA a coH'^t^JH $r 7 d-^ -v - N T'^ L 0T- 
[07] *^B^(Cfc(t^^^«:'^x>'NiO?gf)&f?A^^aj 

[08] mii,z^^-t^2<Dmmmm^zi6\i^m^.^^ 
^m.cr>nm^^SLi:m-t7'^ 9mxhh . 
[09] gf©i^T^c^# o ti^t^- 9 <mi\^<r>-m t , 

7-<:'j)i>. 

[010] 2^0||ll£JB®^^^3^^T^l^Lgp*^ 
^•ri.T/l'd'U XAb^0SI^T#)ll5r7^-f-^- ht' 

[01 ] 

116;R«3fc*«* 
(. 115;«3tat*Tvr 

[— I ^( 

151:»A«««a Wll3;KM)e </ 
1;9x/> 2;*'J»'-"» \l /.' 



(0113 *^BBcom30|IS6Jg.^(-i3(t&$?.^sr.{^{ll 
ggiOF*)gPfi!«5r^-r ••/ ^' 0t'l) I. . 

[012] gf@i^T^c^*o¥fe)x-5'^7)s^^:<7)-pJ 

^^77T'J>I.. 

[013] ^4 t ^TjggSSA'Uff-ri. 

7/1^ zJ" U XA c coUff ^fllJr 7 o -^-v- h T'^ L ^.0 

[014] 2ts:^H3«0l^4 COlUSJgStCtJl >-C , 
ttiSB. iai^ma3g?£Oi!)f^5r7n-f-+-h-c-^i^L;^o0T' 

[015] *^B^Hfclt5.4^(*'>x^NCO!5}e$?*<^ 
tK^mcT)^ 5 <;)|IMJg®$:^-r0T'S) I. . 
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